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(57) Abstract: The invention relates to a method for the pro> 
duction of a vascular damaging effect in a warm-blooded an- 
imal such as a human, which comprises administering to said 
animal an effective amount of ZD6126 or a pharmaceutically 
acceptable salt thereof, before, after or simultaneously with an 
effective amount of one of the following therapies: i) ionising 
radiation; ii) a platinum anti-tumour agent; and iii) a taxane. 
The invention also relates to the use of Z£)6126 and one of the 
above therapies in the manufacture of a medicament for use in 
the production of a vascular damaging effect in a warm-blooded 
animal such as a human and to pharmaceutical compositions 
and tdts each comprising ZD6126 and one of a platinum anti-to- 
mour agent and a taxane. 
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COMBINATION THERAPIES WITH VASCULAR DAMAGING ACTIVITY 

The present invention relates to a method for the production of a vascular damaging 
effect in a warm-blooded animal such as a human, particularly a method for the treatment of a 
5 cancer involving a solid tumour, which comprises the administration of ZD6126 in 

combination with one of: a platinum anti-tumour agrat, a taxane or ionising radiation; to a 
pharmaceutical composition comprising ZD6126 and one of: a platinum anti-tumour agent 
and a taxane; to a combination product comprising ZD6126 and one of a platinum anti- 
tumour agent and a taxane for use in a method of treatment of a human or animal body by 

10 therq>y; to a Idt comprising ZD61 26 and one of: a platinum anti-tumour agent and a taxane; 
to the use of ZD6126 and one of: a platinum anti-tumour agent and a taxane in the 
manufacture of a medicament for use in the production of a vascular damaging effect in a 
warm-blooded animal such as a human which is optionally beitig concomitantly treated with 
ionising radiation; and to the use of ZD6126 in the manufacture of a medicament for lise in 

15 the production of a vascular damaging efiTect in a warm-blooded animal such as a human 
lAiiich is being treated with ionising radiation. 

The present invention further relates to a method for the production of a vascular 
damaging effect in a warm-blooded animal such as a human, particulariy a method for the 
treatment of a cancer involving a solid tumour, which comprises the administration of 

20 ZD6126 in divided doses, in combination witti one of: a platinum anti-tumour ageiit, a taxane 
or ionising radiation; to a combination product comprising two or more doses of ZD6126 for 
administration in divided doses, and one of a platinum anti-tumour agent and a taxane, for use 
in a method of treatment of a human or animal body by therapy; to a kit comprising two or 
more doses of ZD6126 for administration in divided doses, and one of: a platinum anti- 

25 tumour agent and a taxane; to the use of ZD6126 in the manufacture of a medicament for use 
in divided doses for use in the production of a vascular damaging effect in a warm-blooded 
animal such as a human which is concomitantly treated with one of: a platinum anti-tumour 
agent and a taxane; to the use of ZD6126 in the manufacture of a medicament for use in 
divided doses in the production of a vascular damaging effect in a warm-blooded animal such 

30 as a human vMch is being concomitantly treated with ionising radiation. 

Normal angiogenesis plays an important role in a variety of processes including 
embryonic development, wound healing and several components of female reproductive 
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function. Undesirable or pathological angiogenesis has been associated with disease states 
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kiqxisi's 
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman, 
1995, Nature Medicine 1 : 27-3 1). Formation of new vasculature by angiogenesis is a key 
6 pathological feature of several diseases (J. Folkman, New England Journal of Medicine 333, 
1757-1763 (1995)). For example, for a solid tumour to grow it must develop its own blood 
supply upon which it depends critically for the provision of oxygen and nutrients; if this 
blood supply is mechanically shut off the tumour under^>e$ necrotic death. 
Neovascularisation is also a clinical feature of skin lesions in psoriasis, of the invasive pannus 

10 in the joints of rheumatoid arthritis patients and of atherosclerotic plaques. Retinal 
neovascularisation is pathological in macular degeneration and in diabetic r^nopathy . 

Reversal of neovascularisation by damaging the newly-formed vascular endothelium 
is expected to have a beneficial therapeutic effect. International Patent Application No. 
PCT/GB98/01977 (Publication No. WO 99/02166) describes tricyclic compounds that 

15 surprisingly have a selective damaging effect on newly formed vasculature as compared to 
the normal, established vascular mdotheliiim of the host species. This is a property of value 
in the treatment of disease states associated with angiogenesis sudi as cancer, diabetes, 
psoriasis, iheumatoid arthritis, Kaposi's sarcoma, hamangioma, acute and chronic 
nephropathies, ath^ma, arterial restenosis, autoimmune diseases, acute inflammation, 

20 excessive scar formation and adhesions, endometriosis, dysfunctional uterine bleeding and 
ocular diseases with r^nal vessel proliferation. 

Compounds ^idi damage newly formed vasculature are vascular damaging agents 
(VDAs) and are also known as vascular targeting agents (VTAs). 

One compound described in Intanational Patent Application No. PCT/GB98/01977 

25 ^blication No. WO 99/02166) is N-acetylcoldiinol-O-phosphate, (also know as (53)-5- 
(acetylamino).9,10,ll-trimethoxy^,7.dihydro-5^Klibenzo[a,c]cyc dihydrogen 
phosphate; Example 1 of International Patent Application No. PCT/GB98/01977 (Publication 
No. WO 99/02166)), which is referred to herein as ZD6126. 

It is believed, though this is not limiting on the invention, that ZD6126 damages 

30 newly-formed vasculature, for ^cample the vasculature of tumours, thus effectively reversing 
the process of angiogenesis. This may be compared with other known anti-angiogenic agents 
which tend to be less effective once the vasculature has formed. 
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In International Pateit Application No. PCT/GB98/01977 (Publication No. WO 
99/02166) it is stated that: 

"compounds of the invention may be administered as sole therapy or in combination with 
other treatments. For the treatment of solid tumours compounds of the invention may be 
5 administered in combination with radiotherapy or in combination with other anti-tumour 
substances for example those selected from mitotic inhibitors, for example vinblastine, 
paclitaxel and docetaxel; alkylating agents, for example cisplatin, carboplatin and 
cyclophosphamide, antimetabolites, for example S-fluorouracil, cytosine arabinoside and 
hydroxyurea; intercalating agents for example adriamycin and bleomycin; enzymes, for 

10 example asparaginase; topoisomerase inhibitors for example etoposide, topotecan and 
irinotecan; thymidylate synthase inhibitors for example raltitrexed; biological response 
modify for example interferon; antibodies for example edrecolomab, and antirhormones for 
example tamoxifen. Such combination treatment may involve simultaneous or sequential 
application of the individual components ctf the treatment" 

15 Nowhere in International Patent Application No. PCT/GB98/01977 (Publication No. WO 
99/02166) does it state tiiat use of any compound of the invention therein with other 
treatments will produce surprisingly beneficial effects. 

tJriexpectedly and surprisingly we have now found that the particular compound 
ZD6126 used in combination with a particular selection of the combination therapies listed in 

20 International Patent Application No. PCT/GB98/01977 publication No. WO 99/02166), 
namely with one of: a platinum anti-tumour agent, a taxane and ionising radiation, produces 
significantly better effects on solid tumours than any one of ZE>6126, a platinum anti-tumour 
agent, a taxane and ionising radiation used alone. 

Anti-tumour efifects of a method of treatment of the present invention include but are 

25 not limited to, inhibition of tumour growth, tumour growth delay, regression of tumour, 

shrinkage of tumour, increased time to r^growth of tumour on cessation of treatment, slowing 
of disease progression. It is expected that when a method of treatment of the present 
invention is administered to a warm-blooded animal such as a human, in need of treatment for 
cancer involving a solid tumour, said method of treatment will produce an effect, as measured 

30 by, for example, one or more of: the extent of the anti-tumour effect, the response rate, the 
time to disease progression and the survival rato. 
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According to another aspect of the present invention the effect of a method of 
treatment of the present inv^tion is expected to be at least equivalent to the addition of the 
effects of each of the components of said treatment used alone, that is, of each of ZD6126 and 
one of: a platinum anti-tumour agent, a taxane and ionising radiation, used alone. 
5 According to another aspea of the preset invention the effect of a method 

treatment of the present invention is expected to be greater than the aiddition of the effects of 
each of the components of said treatment used alone, timt is. of each of ZD6126 and one of: a 
platinum anti-tumour agent, a taxane and ionising radiation, used alone. 

Without being bound by theoretical considerations, it is particularly surprising that 

10 ZD6126 in combination with a taxane gives significantly better effects on solid tumouis than 
ZD6126 or a taxane used alone. This is particularly suiprising because taxanes promote 
assembly of microtubules and inhibit their depolymerisation to free tubulin, (The Merck 
Index 1996, 12* Edition entry nos. 7117 and 3458 for paclitaxel and docetaxel respectively), 
and this would be expected to antagonise the damaging effect of ZD6126 on newly-formed 

15 vasculature instead of which, and unexpectedly, an enhanced anti-tumour effect is produced 
when ZD6 126 is used in combination with a taxane. 

Unmpectediy and surprisingly we have now found that ZD6126, when dosed in 
divided doses (also known as split doses) produces a greater anti-tumour effect than when a 
single dose of ZD6126 is given. 

20 According to die present invention there is provided a method for the production of a 

vascular damaging effect in a warm-blooded animal such as a human, which comprises 
administering to said animal an effective amount of ZD6126: 




25 



ZD6126 
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or a phannaceutically acceptable salt thereof, before, after or simultaneously with an effective 
amount of one of the following therq>ies: 

i) ionising radiation; 

ii) a platinum anti-tumour agent; and 
5 iii) a taxane. 

According to a further aspect of the present invaition there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 
whidi comprises administering to said animal an effective amount of ZD6126 or a 
phannaceutically acceptable salt thereof, before, after or simultaneously with an effective 

10 amount of ionising radiation. 

According to a further aspect of the present invention there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 
whidi comprises administering to said animal an effective amount of ZD6126 or a 
pharmacmtically acceptable salt thereof, before, after or simultaneously with an effective 

15 amount of a platinum anti-tumour agent 

According to a further aspect of the present invention there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which comprises administmng to said animal an effective amount of ZD6126 or a 
pharmacwtically acceptable salt thereof, before, after or simultaneously with an effective 

20 amount of a taxane. 

According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZD6i26 or a 
phannaceutically acceptable salt thereof, before, after or simultaneously with an effective 

25 amount of one of the following therapies: 

i) ionising radiation; 

ii) a platinum anti-tumour agent; and 

iii) ataxane. 

According to a further aspect of the present invention there is provided a method for 
30 the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZD6126 or a 
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phamaceutically acceptable salt thereof, before, after or simultaneously with an effective 
amount of ionising radiation. 

According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
5 human, which comprises administering to said animal an effective amount of ZD6I26 or a 
pharmaceutically acceptable salt th^eof, brfore, after or simultaneously with an eSective 
amount of a platinum anti-tumour agent 

According to a fiirther aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
10 human, whidi comprises administering to said animal an effective ammnt of ZD6126 or a 
pharmaceutically acceptable salt thereof, before, after or simultaneously with an effective 
amount of a taxane. 

According to a further aspect of the present invention thm is provided a method for 
the {production of a vascular damaging effect in a warm-blooded animal such as a human, 
1 5 which comprises administering to said animal an effective amount of ZDS 1 26 or a 

pharmaceutically acceptable salt th^eof, before, after or simultaneously with an effective 
amount of one of the following therapies: 

i) ionising radiation; 

ii) a platinum anti-tumour agent; and 
20 iii) a taxane; 

wherein ZD6126, a platinum anti-tumour agent and a taxane may each optionally be 
administered together with a pharmaceutically acceptable excipient or carrier. 

According to a further aspect of the present invention there is provided a method for 
die production of a vascular damaging effect in a warm-blooded animal such as a human, 

25 which comprises administmng to said animal an effective amount of ZD6126 or a 

pharmacutically acceptable salt th^eof, before, after or simultaneously vrilh an effective 
amount of ionising radiation wherein ZD6126 may optionally be administered together with a 
pharmaceutically acceptable mcipimt or carrier. 

According to a further aspect of the present invention there is provided a method for 

30 the production of a vascular damaging effect in a warm-blooded animal sudi as a human, 
which comprises administering to said animal an effective amount of ZD6126 or a 
pharmacoitically acceptable salt thawf, before, after or simultaneously with an effective 
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amount of a platinum anti*tumour agmt wh^ein ZD6126 and a platinum anti-tumour agent 
may each optionally be administered togeth^ with a pharmaceutically accqitable excipient or 
carrier 

According to a further aspect of the present invention there is provided a method for 
5 the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which comprises administmng to said animal an effective amount of ZD6i26 or a 
pharmaceutically acceptable salt thereof, before, afto* or simultaneously witfi an effective 
amount of a taxane S^erein ZD6126 and a taxane may each optionally be administered 
togetfier with a pharmacwtically acceptable excipient or carrier. 

10 According to a fiirdier aspect of the presmt inv«tion there is provided a method for 

the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZD6126 or a 
pharmaceutically acceptable salt th^eof, before, after or simultaneously with an effective 
amount of one of the following therapies: 

15 i) ionising radiation; 

ii) a platinum anti-tumour agent; and 

iii) ataxane; 

wherdn ZD6126, a platinum anti-tumour agent and a traane miay each optionally be 
administered together with a pharmaceutically accqitable excipient or carrier. 

20 According to a further aspect of the present invention there is provided a method for 

the treatmmt of a. cancer involving a solid tumour in a warm-blooded animal such as a 
human, whidi comprises administering to said animal an effective amount of 23^126 or a 
pharmaceutically acceptable salt thereof, before, afier or simultaneously with an effective 
amoimt of ionising radiation wherein ZD6126 may optionally be administered together with a 

25 pharmaceutically acceptable excipient or carrim*. 

According to a further aspect of the present invmition there is provided a method for 
the treatment of a canc^ involving a solid tumour in a warm-blooded animal such as a 
human, vAnch comprises administering to sud animal an effective amount of ZD6126 or a 
pharmaceutically acceptable salt thereof, before, afker or simultaneously with an effective 

30 amount of a platinum anti-tumour agmt wherein ZD6126 and a platinum anti-tumour agent 
may each optionally be administered together with a pharmaceutically acceptable excipient or 
carrier. 
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According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZD6126 or a 
pharmaceutically acceptable salt thereof, before, after or simultaneously with an effective 
5 amount of a taxane wherein ZD6126 and a taxanemay each optionally be administered 
together with a pharmacwtically acceptable excipi«t or carrier* 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises ZD6126 or a pharmaceutically acceptable salt thereof, and a 
platinum anti-tumour agent in association with a pharmaceutically acceptable excipient or 
10 carri^. 

According to a further aspect of the invention there is provided a phannaceutica] 
composition which comprises ZD6126 or a pharmaceutically acceptable salt thereof, and a 
taxane in association with a pharmaceutically acceptable excipient or carrier. 

According to a further aspect of the present invention there is provided a combinati 
15 product comprising ZD6126 or a pharmaceutically acceptable salt thereof and one of: a 
platinum anti-tumour agent and a taxane, for use in a method of treatment of a human or 
animal body by therapy. 

According to a further aspect of the present invention th^e is provided a combination 
product comprising ZD6126 or a pharmaceutically acceptable salt thereof and a platinum 
20 anti-tumour agent, for use in a method of treatment of a human or animal body by therapy. 

According to a furth^ aspect of the present invention there is provided a combination 
product comprising ZP6126 or a pharmaceutically accqitable salt th^eof and a taxane, for 
use in a method of treatment of a human or animal body by thmpy . 

According to a further aspect of the present invention tiiere is provided a kit 
25 comprisingZD6126orapharmaceutically acceptable salt thereof, and one of: a platinum 
anti-tumour agent and a taxane. 

According to a furtha- aspect of the present invention there is provided a kit 
comprising ZD6126 or a pharmaceutically acceptable salt thereof, and a platinum anti-tumour 
agent 

30 According to a furth^ aspect of the presmt invmtion ther€ is provided a kit 

comprising ZD6126 or a pharmaceutically acceptable salt thereof, and a taxane. 
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According to a further aspect of the present invention there is provided a kit 
comprising: 

a) ZD6126 or a pharmaceutically acceptable salt thereof in a first unit dosage fonn; 

b) one of: a platinum anti-tumour agent and a taxane in a second unit dosage form; and 
5 c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

a) ZD6126 or a pharmaccutically acceptable salt thereof in a first unit dosage form; 

b) a platinum anti-tumour agent in a second unit dosage form; and 
iO c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

a) ZD6126 or a phaimaceutically acceptable salt thereof in a first unit dosage fonn; 

b) a taxane in a second unit dosage form; and 

15 c) container means for contmning said first aiid second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

a) ZD6126 or a phannaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable excipient or carrier, in a first unit dosage form; 

20 b) one of: a platinum anti-tumour agent and a taxane, together with a pharmacwtically 
acceptable excipimt or carri^, in a second unit dosage form; and 

c) contains means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

25 a) ZD6126 or a pharmaceutically acceptable salt thereof, together with a pharmac^cally 
acceptable excipient or carrier, in a first unit dosage form; 

b) a platinum anti-tumour agent together with a phannaceutically acceptable excipient or 
carrier, in a second unit dosage form; and 

c) container meians for containing said first and second dosage forms. 

30 According to a furth^ aspect of the present invention there is provided a kit 

comprising: 
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a) ZD6126 or a pharmaceutically acceptable salt thereof, togeth^ with a pharmaceutically 
acceptable excipient or carrier, in a first unit dosage form; 

b) a taxane together with a pharmaceutically acceptable excipient or carrier, in a second unit 
dosage form; and 

5 c) container means for containing said first and Sfecond dosage forms. 

According to a further aspect of tiie presmt invention there is provided tfie use of 
ZD6126 or a pharmaceutically acceptable salt thereof and one of: a platinum anti-tumour 
agmt and a taxane, in the manufacture of a medicament for use in the production of a 
Vascular damaging effect in a warm-blooded animal such as a human. 
10 According to a further aspect oftfae present invention there is provided the use of 

ZD6126 or a pharmaceutically accq>table salt th^eof and a platinum anti-tumour agent in the 
manufacture of a medicament for use in the production of a vascular damaging effect in a 
warm-blooded animal such as a human. 

According to a further aspect of die present invention there is provided the use of 
15 ZD6126or a phannaceutically acceptable salt thereof and a taxane in the manufacture of 
medicament for use in the production of a vascular damaging effect in a warm-blooded 
animal such as a human. 

According to a further aspect of the presmt invention there is provided the use of 
ZD6126 or a phannaceutically acceptable salt thereof and one of: a platinum anti^tumour 
20 agent and a taxane, in the manufacture of a medicament for use in the production of an anti- 
cancer effect in a warm-blooded animal such as a human. 

According to a further aspect of the present invention there is provided the use of 
ZD6126 or a phannaceutically acceptable salt thereof and a platinum anti-tumour agent in the 
manufacture of a medicament for use in the production of an anti-cancer effect in a 
25 warm-blooded animal such as a human. 

According to a furth^ aspect of the present invention there is provided the use of 
ZD6126 or a phannaceutically acceptable salt thereof and a taxane in the manufacture of a 
medicament for use in the production of an anti-cancer effect in a warm-blooded animal such 
as a human. 

30 According to a furtiier aspect oftfae present invention there is provided the use of 

2336126 or a phannaceutically acceptable salt thereof and one of: a platinum anti-tumour 
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agent and a taxane» in the manufacture of a medicament for use in the productipn of an anti- 
tumour effect in a warm-blooded animal sudi as a human. 

According to a further aspect of the present invention there is pn>vided the use of 
ZD6126 or a pharmaceiitically acceptable salt thereof and a platinum anti-tumour ag&xt in the 
5 manufacture of a medicament for use in the production of an anti-tumour effect in a 
warm-blooded animal such as a human. 

According to a fiirther aspect of the present invention there is provided the use of 
ZD6126 or a pharmaceutically acceptable salt thereof and a taxane in the manufacture of a 
medicament for use in the production of an anti-tumour effect in a warm-blooded animal such 
10 as a human. 

According to a further aspect of the present invention there is provided the use of 
ZD6126 or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
use in the production of a vascular damaging effect in a warm-blooded animal such as a 
humani^ch is being treated with ionising radiation. 

1 5 According to a further aspect of the present invention there is provided tiie use of 

ZD6126 or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
use in the production of an anti-cancer effect in a warm-blooded animal such as a human 
whidi is being treated with ionising radiation. 

According to a further aspect of the present invention there is provided the u^e of 

20 ZD6126 or a pharmaceutically acceptable salt tiiereof in the manufacture of a medicament for 
use in tiie production of an anti-tumour effect in a warm-blooded animal such as a human 
which is bemg treated with ionising radiation. 

A warm-blooded animal such as a human which is being treated with ionising 
radiation means a warm-blooded anunal such as a human which is treated with ionising 

25 radiation before, after or at the same time as the administration of a medicament comprising 
ZD6126. For example said ionising radiation may be given to said waim-blooded animal 
such as a human within the period of a week before to a week after the administration of a 
medicament comprising ZD6126: 

According to a further aspect of the present invention thens is provided a combination 
30 treatment comprising tiie administration of an effective amount of ZD6126 or a 
pharmaceutically acceptable salt thereof, optionally together with a pharmac^xtically 
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acceptable excipient or carrier, and the simultaneous, sequential or separate administration of 
an effective amount of one of: 

i) ionising radiation; 

ii) a platinum anti-tumour agent; and 
5 iii) a taxane; - - 

wherein a platinum anti-tumour agent and a taxane may each optionally be administered 
together with a pharmaceutically acceptable excipient or carrier; 
to a warm-blooded animal such as a human in need of such therapeutic treatmrat. 
Such therapeutic treatment includes a vascular damaging efiect, an anti-cancer effect and an 
10 anti-tumour effect. 

According to a further aspect of the present invention there is provided a combination 
treatment comprising the administration of an effective amount of ZD6126 or a 
phannaceutically acceptable salt thereof, optionally togethar with a pharmaceutically 
acceptable excipient or carrier, and the simultaneous, sequential or separate administration of 
15 an effective amount of ionising radiation to ia warm-blooded animal such as a human in need 
of such therapeutic treatment. 

According to a furdier aspect of the present invention fliere is provided a combination 
treatment comprising the administration of an effective amount of ZD6126 or a 
phannaceutically accq>table salt tiiereof, optionally togetiier with a pharmaceutically 
20 acceptable excipient or carrier, and the simultaneous, sequential or separate administration of 
an ^ective amount of a platinum anti-tumour agent, wherein a platiiium anti-tumour agent 
may optionally be administered together with a phannaceutically acceptable excipient or 
carrier, to a warm-blooded animal such as a human in need of such therapeutic treatment. 

According to a further aspect of the present invention there is provided a combination 
25 treatment comprising the administration of an effective amount of ZD6 126 or a 
pharmacMtically acceptable salt thereof, optionally together with a pharmaceutically 
acceptable excipient or carrier, and the sunultaneous, sequential or separate administration of 
an effective amount of a taxane, wherein a taxane may optionally be administered togetiier 
with a phannaceutically acceptable excipient or carrier, to a warm-blooded animal such as a 
30 human in need of sudi therapeutic treatment 

According to a further aspect of the present invention there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal sudi as a human. 
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which comprises administering to said animal an effective amount of ZD6126 or a 
phannaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of one of the following therapies: 

i) ionising radiation; 
5 ii) a platinum anti-tumour agent; and 

iii)ataxane. 

According to a further aspect of the present invention th^ is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which comprises administering to said animal ah effective amount of ZD6126 or a 
10 pharmaceutically acceptable salt thereof, in divided doses, before, afier or simultaneously 
with an effective amount of ionising radiation. 

According to a fiirtheir aspect of the present invention there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which comprises administering to said animal an effective amount of ZD6126 or a 
15 phannaceutically acceptable salt thereof, in divided doses, before, after or simultaneously ' 
with an effective amount of a platinum anti-tumour agent 

According to a further aspect of the present invention there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which comprises administering to said animal an effective amount of ZD6126 or a 
20 phannaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of a taxane. 

According to a further aspect of the present invention tibiere is provided a method for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZD6126 or a 
25 pharmaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of one of the following therapies: 

i) ionising radiation; 

ii) a platinum anti-tumour agent; and 

iii) a taxane. 

30 According to a further aspect of the present invention there is provided a method for 

the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
himian, which comprises administering to said animal an effective amount of ZD6126 or a 
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phannaceutically accq)table salt thereof, in divided doses, before, after or simultaneously 
with an efTective amount of ionising radiation. 

According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
5 human, which comprises administering to said animal an effective amount of ZD6126 or a 
phannaceutically accq>table salt thereof, in divided doses, before, afte or simultaneously 
with an effective amount of a platinum anti-tumour agent 

According to a further aspect of the present invention there is provided a method for 
the tt-eatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
10 human, which comprises administering to said animal an effective amount of ZD6126 of a 
phannaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of a taxane. 

According to a further aspect of the present invention ihere is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal sudi as a human, 
15 which comprises administering to said animal an effective amount ofZD6126 or a 

pharmaceutically accq>table salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of one of the following therapies: 

i) ionising radiation; 

ii) a platinum anti-tumour agent; and 
20 iii) a taxane; 

wherein 23>6126, a platinum anti-tumpur agent and a taxane may each optionally be 
administaied together with a pharmac^iticaUy acceptable excipient or carrier. 

According to a further aspect of the present invention there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 

25 which comprises administering to said animal an effective amount of ZD61 26 or a 

pharmaceutically accqytable salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of ionising radiation wherein ZD6126 may optionally be 
administered together with a pharmacaitically acceptable excipient or carrier. 

Accordmg to a further aspect of the present invention there is provided a method for 

30 the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which comprises administering to said animal an effective amount of ZD6126 or a 
pharmac^cally acceptable salt tiiereof, in divided doses, before, after or simultaneously 
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with an effective amount of a platinum anti-tumour agent wherein ZD6126 and a platinum 
anti-tumour agent may each optionally be administered togeth^ with a phannaceutically 
acceptable excipient or carrier. 

According to a further aspect of the present invention diere is provided a method for 
5 the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which coniprises administering to said animal an effective amount of ZD6126 or a 
pharmaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of a taxane wherein ZD6126 and a taxane may each optionally be 
administered togetiier with a phannaceutically acceptable excipient or carrier. 

10 According to a further aspect of Ae present invention there is provided a method for 

the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZP6126 or a 
pharmaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 
with an effective amount of one of die following therapies: 

15 i) ionising radiation; 

ii) a platinum anti-tumour agent; and 

iii) a taxane; 

wherein ZD6126, a platinum anti-tumcnir agent and a taxane may each optionally be 
administered together with a phannaceutically acceptable excipient or carrier! 

20 According to a further aspect of tiie present invention there is provided a method for 

the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, vdiich comprises administering to said animal an effective amount of ZD6126 or a 
pharmaceutically acceptable salt tfiereof, in divided doses, before, after or simultaneously 
wifli an effective amount of ionising radiation wherein ZD6126 may optionally be 

25 administered together with a pharmaceutically acceptable excipient or cani^. 

According to a furtfa^ aspect of tiie presmt invention tiiere is provided a metiiod for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZD6126 or a 
phiarmaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 

30 with an effective amount of a platinum anti*tumour agent wherein ZD6126 and a platinum 
anti-tumour agent may each optionally be administered together with a pharmacwtically 
acceptable excipient or carrier. 
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According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a 
human, which comprises administering to said animal an effective amount of ZD6126 or a 
pharmaceutically acceptable salt thereof, in divided doses, before, after or simultaneously 
5 with an effective amount of a taxane wherein ZD6126 and a taxane may each optionally be 
administered together with a phannacwtically acceptable excipient or carri^. 

According to a further aspect of the presrat invention there is provided a combination 
product comprising two or more fractions of doses oif ZD6 126 or a phaimac^cally 
acceptable salt diereof, whidi together add up to a total daily dose, for administration in 
10 divided doses, and one of: a platinum anti-tumour agent and a taxane, for use in a metfiod of 
treatment of a human or animal body by therE^y. 

According to a further aspect of the present invention there is provided a combination 
product comprising two or more fractions of doses of ZD61 26 or a pharmaceutically 
acceptable salt th^eof, together add up to a total daily dose, for administration in 
15 divided doses, and a platinum anti-tumour agent, for use in a method of treatment of a human 
or animal body by ther<q)y. 

According to a further aspect of the preset invention there is provided a combination 
product comprising two or more fractions of doses of ZD6126 or a pharmacratically 
accqnable salt thereof, which together add up to a total duly dose, for administ^ 
20 divided doses, and a taxane, for use in a method of treatment of a human or animal body by 
therapy. 

According to a furtiier aspect of the present invention thca-e is provided a kit 
comprising two or more fractions of doses of ZD6126 or a pharmaceutically acceptable salt 
thereof, which together add up to a total daily dose, for administration in divided doses, and 

25 one of: a platinum anti-tumour agent and a taxane. 

According to a further aspect of the presmt invmtion there is provided a kit 
comprising two or more fractions of doses of ZD6126 or a pharmaceutically acceptable salt 
thereof, which together add up to a total daily dose, for administration in divided doses, and a 
platinum anti-tumour agent. 

30 According to a further aspect of the preset invmtion there is provided a kit 

comprising two or more fractions of doses of ZD6126 or a pharmacwtically acceptable salt 



wo 01/74368 PCT/GBOl/01317 

-17- 

thereof, which together add up to a total daily dose, for administration in divided doses, and 
taxane. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

5 a) two or more fractions of doses of ZD6126 or a pharmacaiticaily acceptable salt thereof, 
which together add up to a total daily dose, in first unit dosage forms for administration in 
divided doses; 

b) one of: a platinum anti-tumour agent and a taxane in a second unit dosage form; and 

c) contains means for containing said first and second dosage forms. 

10 According to a further aspect ofthe present invmtionth^e is provided a kit 

comprising: 

a) two or more fractions of doses of ZD6126 or a pharmaceutically acceptable salt thereof, 
which together add up to a total daily dose, in first unit dosage forms for administration in 
divided doses; 

15 b) a platinum anti-tumour agent in a second unit dosage form; and 
c) container means for containing said first and second dosage forms. 

According to a furth^ aspect of the present invention there is provided a kit 
comprising: 

a) two or more fractions of doses of ZD6126 or a pharmacoitically acceptable salt thereof, 
20 whidi together add up to a total daily dose, in first unit dosage forms for administration in 

. divided doses; 

b) a taxane in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
25 comprising: 

a) two or more fractions of doses of ZD6126 or a pharmaceutically acceptable salt thereof, 
which together add up to a total daily dose, together with a pharmaceutically acceptable 
excipient or carrier, in first unit dosage forms for administration in divided doses; 

b) one of : a platinum anti-tumour agent and a taxane, together with a phannaceutically 
30 acceptable excipient or carrier, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 
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According to a further aspect of the present invention there is provided a kit 
comprising: 

a) two or more fractions of doses of ZD6126 or a pharmaceutically acceptable salt thereof, 
whidi together add up to a total daily dose, together with a pharmaceutically acceptable 

5 excipieht or carrier, in first unit dosi^e forms for administration in divided doses; 

b) a platinum anti-tumour agent together with a phannaceutically acceptable excipient or 
carrier, in a.second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit 
10 comprising: 

a) two or more fractions of doses of ZD6126 or a phannaceutically acceptable salt thereof, 
whidi together add up to a total daily dose, together with a pharmaceutically acceptable 
mcipimt or canier, in first unit dosage fonns for administration in divided doses; 

b) a taxane, together with a pharmaceutically acceptable excipient or carrier, in a second unit 
15 dosage form; and 

c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided the use of 
ZD6126 or a phannaceutically acceptable salt thereof in the manufacture of a medicament for 
use when administa-ed in divided doses in the production of a vascular damaging effect in a 

20 warm-blooded animal such as a human which is being treated with ionising radiation. 

According to a fiirtfier aspect of the present invention there is provided the use of 
ZD6126 or a pharmacutically acceptable salt thereof in the manufacture of a medicament for 
use when administered in divided doses in the production of an anti-cancer effect in a 
warm-blooded animal such as a human which is being treated with ionising radiation. 

25 According to a fwlher aspect of the presmt invention there is provided the use of 

ZD6I26 or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
use when administered in divided doses in the production of an anti-tumour effect in a 
warm-blooded animal such as a human vMch is being treated with ionising radiation. 

According to a further aspect of the present invention there is provided a combination 

30 treatmi^ comprising the administration in divided doses of an effective amount of ZD6126 
or a pharmaceutically acceptable salt thereof, optionally together with a pharmaceutically 
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acceptable excipient or carrier, and the simultaneous, sequmtial or separate administration of 
an effective amoimt of one of: 

i) ionising radiation; 

ii) a platinum anti-tumour agent; and 
5 iii)ataxane; 

wherein a platinum anti-tumour agent and a taxane may each optionally be administered 

together with a pharmaceutically acceptable racipient or carrier; 

to a warm-blooded animal such as a human in need of such therapeutic treatment. 

Such therapeutic treatment includes a vascular damaging efifect, an anti-cancer effect and an 

10 anti-tumour effect. 

According to a further aspect of the present invention there is provided a combination 
treatment comprising the adniinistration in divided doses of an effective amount of ZD6126 
or a pharmaceutically acceptable salt thereof, optionally together with a pharmaceutically 
acceptable excipient or carrier, and the simultaneous, sequential or separate administration of 

15 an effective amount of ionising radiation to a warm-blooded animal such as a human in need 
of such therapeutic treatment. 

According to a further aspect of the present invention there is provided a combination 
treatment comprising the administration in divided doses of an effective amount of ZD6126 
or a pharmaceutically accqytable salt thereof, optionally together with a pharmaceutically 

20 acceptable excipient or carrier, and the simultaneous, sequratial or separate administration of 
an effective amount of a platinum anti-tumour agent wherein said platinum anti-tumour agent 
may optionally be administ^ed together witii a pharmaceutically acceptable excipient or 
carri^, to a warm-blooded animal such as a human in need of sudi therapeutic treatmmt. 

According to a furth^ aspect of the present invention there is provided a combination 

25 treatment comprising the administration, ui divided doses of an effective amount of ZD6126 
or a phannac^tically acceptable salt thmof, optionally togeth^ with a phaimac^cally 
acceptable excipient or carrier, and the simultaneous, sequential or separate administration of 
an effective amount of a taxane v^erein said taxane may optionally be administered together 
with a pharmaceutically acceptable excipient or carrier, to a warm-blooded animal such as a 

30 human in need of such Iberapeutic treatment 

As stated above the combination treatments of the present invention as defined herein 
are of interest for their vascular damaging effects. Such combination treatm^ts of the 
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invention are expected to be useful in the prophylaxis and treatment of a wide range of 
disease states where inappropriate angiogenesis occurs including cancer, diabetes, psoriasis, 
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, 
atheroma, arterial restenosis, autoimmune diseases, acute inflammation, endometriosis, 
5 dysfunctional uterine bleeding and ocular diseases with retinal vessel pi:oliferation.~ In 
particular such combination treatments of the invention are expected to slow advantageously 
the growth of primary and recurrent solid tumours of, for example, the colon, breast, prostate, 
lungs and skin. 

A combination treataient of the present invention as defined herein may be 
10 achieved by way of the simultaneous, sequential or separate administration of the individual 
components of ssud treatment. A combination treatment as defined herein may be applied as 
a sole therapy or may involve surgery, in addition to a combination treatment of the 
invention. Surgery may comprise the step of partial or complete tumour resection, prior to, 
during or after the administration of the combination treatment with ZD6126 described 
15 herein. 

The compositions described herein may be in a form suitable for oral 
administration, for example as a tablet or capsule, for nasal administration or administration 
by inhalation, for example as a powder or solutiori, for parentend injection (including 
intravenous, subcutaneous, intramuscular, intravascular or infusion) for example as a sterile 

20 solution, suspension or emulsion, for topical administration for example as an ointment or 
cream, for rectal administration for example as a suppository or the route of administration 
may be by direct injection into Ae tumour or by regional delivery or by local delivery. In 
other embodiments of the present invention the ZD6126 of the combination treatment may be 
delivered endoscopically, intratracheally, intralesionally, percutaneously, intravenously, 

25 subcutaneously, intraperitoneally or intratumourally. In general the compositions described 
herein may be prepared in a conventional maimer using conventional exdpients. The 
compositions of the present in vmtion are advantageously presmted in unit dosage form. 

ZD6126 will normally be administered to a warm-blooded animal at a unit dose 
within the range 10-SOOmg per square metre body area of the animal, for example 

30 approximately 0.3-lSmg/kg in a himian. A unit dose in the range, for example, 0.3-lSmg/kg, 
preferably O.S-Smg/kg is envisaged and this is normally a therapeutically-efifective dose. A 
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unit dosage form such as a tablet or capsule will usually contain, for example 2S-2S0mg of 
active ingredient Preferably a daily dose in the range of 0.5-5mg/kg is employed. 

Divided doses, also called split doses, means that the total dose to be administered 
to a warm-blooded animal, such as a human, iii any one day period (for example one 24 hour 
S period from midnight to midnight) isrdivided up into two or more fractions of the total dose 
and these fractions are administ^ed with a time period between eadi fraction of about greater 
than 0 hours to about 10 hours, preferably about 1 hour to about 6 hours, more preferably 
about 2 hours to about 4 hours. The fractions of total dose may be about equal or unequal. 
Prefmbly the total dose is divided into two parts which may be about equal or unequal. 

10 The time intervals between doses may be for example selected from: 

about 1 hour, about l.S hours, about 2 hours, about 2.5 hours, about 3 hours, about 3.S houis, 
about 4 hours, about 4.5 hours, about S hours, about S.S hours and about 6 hours. 
The time intervals between doses may be any numb^ (including non-integers) of minutes 
between greater than 0 minutes and 600 minutes, preferably between 45 and 375 minutes 

15 inclusive. If more than two doses are administered the time intervals between each dose may 
be about equal or unequal. 

Preferably two doses are given with a time interval in between them of greater than or equal 
to 1 hour and less than 6 hours. 

More preferably two doses are ffven with a time interval in between them of greater than or 
20 equal to two hours and less than 5 hours. 

Yet more preferably two doses are given with a time interval in between them of greater than 
or equal to two hours and less than or equal to 4 hours. 

Particularly the total dose is divided into two parts which may be about equal or unequal with 
a time interval betcveen doses of greater than or equal to about two hours and less than or 
25 equal to about 4 hours. 

More particularly Ae total dose is divided into two parts \^ich may be about equal with a 
time interval between doses of greater than or equal to two hours and less than or equal to 4 
hours. 

For the avoidance of doubt the term 'about' in the description of time periods means the time 
30 given phis or minus 15 minutes, thus for example about 1 hour means 45 to 75 minutes, about 
l.S hours means 75 to 105 minutes. Elsewhere the term 'about' has its usual dictionary 
meaning. 
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Platinum anti-tumour agents include cisplatin, carboplatin, oxaliplatin and (SP-4- 
3)-(c/5-amminedichloro[2-methylpyridine] platinum(II), otherwise known as ZD0473. 
Taxanes include paclitaxel and docetaxel. 

Platinum anti-tumour agents and taxanes may be dosed according to known routes 
5 of administration and dosages. 

For example cisplatin may be administered as a single intravenous infusion over a 
period of 6-8 hours at a dose of 40-120mg/m^ every 3-4 weeks. Alternatively for example 
cisplatin may be administered as a single intravenous infusion over a period of 6-8 hours at a 
dose of 1 5-20mg/m^ daily for up to S days every 3-4 weeks. 
10 For example carboplatin may be administered as a single short-term intravenous 

infusion over a period of 1 S-60 minutes at a dose of 2S0-400mg/m^ every 4 weeks. 

For example oxaliplatin may be administered by intravenous infusion over a period 
of 2-6 hours at a dose of about 8Smg/m^ every 2 weeks. 

For example paclitaxel may be administered as an infusion over a period of about 
15 24 hours at a dose of 13S-200mg/m^ every 3 weeks. Alternatively for example paclitaxel 
may be administered as an infusion over a period of about 3 hours at a dose of 13S-22Smg/m^ 
ev^ 3 weeks. Alternatively for example paclitaxel may be administered as an infusion over 
a pedod of about 1 hour at a dose of 80-lOOmg/m^ every week for a number of weeks. 
Alternatively for example paclitaxel may be administered as an infusion over a period of 
20 about 1 hour at a dose of 20Qmg^m^ every 3 weeks. Alternatively for example paclitaxel may 
be administered as an infusion over a period of about 96 hours at a dose of 120-I40mg/m^ 
every 3 weeks. 

Docetaxel may be dosed in according with known routes of administration and 
dosages. For example docetaxel may be administered as an infusion over a penod of 1 hour 
25 at a dose of SS-lOOmg/m^ every 3 wedcs. 

In particular embodiments of die present invention the ionising radiation employed 
may be X-radiation, y-i^i^on or P-radiation. 

The dosages of ioriising radiation will be those known for use in clinical 
radiotherapy. The radiation thmtpy used will include for example the use of y-rays. X-rays, 
30 and/or the directed deliv^ of radiation from radioisotopes. Other forms of DNA damaging 
factors are also included in the present invention sudi as microwaves and UV-inradiation. It 
is most likely that all of these factors effect a broad range of damage on DNA, on the 
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precursors of DNA, on the replication and repair of DNA and on Ihe assembly and 
maintenance of chromosomes. For example X-rays may be dosed in daily doses of 1 .8- 
2.0Gy, S days a week for S-6 weeks. Normally a total fractionated dose will lie in the range 
4S-60Gy. Single larger doses, for example S-l OGy may be administered as part of a course 
5 of radiotherapy. Single doses may be administered intraoperatively. Hyperfractionated . 
radiotherapy may be used wherd>y small doses of X-rays are administered regularly over a 
period of time, for example 0. IGy per hour over a number of days. Dosage ranges for 
radioisotopes vary widely, and depend on the half-life of the isotope, the strength and type of 
radiation emitted, and on the uptake by cells. 

10 As stated above the size ofthe dose ofeach therapy which is required for the 

therapeutic or prophylactic treatment of a particular disease state will necessarily be varied 
depending on the host treated, the route of administration and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the practitioner who is 
treating any particular patient. For example, it may be necessary or desirable to reduce the 

15 above-mentioned doses of the components of the combination treatments in order to reduce 
toxicity. 

The present invention relates to combinations of ionising radiation, cisplatin or 
paclitaxel or docetaxel with ZD6126 or with a salt of ZD6126. Salts for use in 
pharmaceutical compositions will be pharmaceutically acceptable salts, but other salts may be 

20 useful in the production of ZD6126 and its pharmaceutically acceptable salts. Such salts may 
be formed with an inoiganic or organic base which affords a pharmaceutically acceptable 
cation. Sudi salts with inorganic or organic bases include for example an alkali metal salt, 
such as a sodium or potassium salt, an alkaline earth metal salt such as a calcium or 
magnesium salt, an ammonium salt or for example a salt with methylamine, dimethylamine, 

25 trimethylamine, piperidine, morpholine or tris-(2-hydroxyetfayl)amine. 
ZD6126 may be made according to tiie following process. 
N-Acetylcolchinol (30.0g, 83.9mmol) is dissolved in acetonitrile under an inert 
atmospha:^e and l,2,3-tria2ole (14.67g, 212.4mmol) added via a syringe. Di-tat-butyl- 
diethyiphosphoramidite (37.7g, lS1.4mmol) is added and the reaction mixture stirred at about 

30 2(fC to complete the formation ofthe intermediate phosphite ester. Cumene hydroperoxide 
(24.4g, lS9.2mmol) is added at about lOX and the reaction mixture stirred until the oxidation 
is coniplete. Butyl acetate (SOml) and sodium hydroxide solution (2SQml of IM) are added. 
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the reaction mixture stirred and the aqueous phase discarded. The organic solution is washed 
with sodium hydroxide solution (2 x 2S0ml of IM) and a saturated solution of sodium 
chloride. Trifluoroacetic acid (95. 3g, 836mmol) is added at about 15X. The reaction 
mixture is distilled at atmospheric pressure, ZD6126 crystallises and is isolated at ambient 
5 temperature. 

The following tests were used to demonstrate the activity of ZD6126 in combixiation with 
cisplatin, paclitaxel or ionising radiation. 
ZD6126 in Combination wiA Cisnlatin 
a^CaNT Tumour Model 

10 In the murine admocarcinoma CaNT tumour model grown in female CBA mice (ffill. S.A et 
al, Int J. Cancer 63, 1 19-123, 1995) combining ZD6126 and cisplatin resulted in significantly 
improved growth delay compared to either agent alone. 
(i) First Study 

ZD6126 alone was dosed on days 0, 2 and 4 using a split dose regimen of lOOmg/kg ZD6126, 
15 followed by a 2 hour interval, followed by a further lOOmg/kg ZD6126; doses were given 
intraperitoneally (i.p.). 

Cisplatin (David Buil Laboratories) alone was dosed at Smg/kg i.p on day 0. 
The combination treatment consisted of : 

Day 0: ZD6126 lOOmg/kg i.p., followed by a 2 hour interval, followed by a further 
20 lOOmg/kg ZD6126 i.p; and cisplatin 5mg/kg given 10 minutes before firet ZD6126 dose. 
Days 2 and 4: ZD6126 lOOmg/kg i.p., followed by a 2 hour interval, followed by a further 
lOOmg/kg ZD6126 i.p.. 

The time for tumours to increase their geometric mean tumour diameter, measured in 3 
directions, by 3mm was calculated and is shown in Table 1 and the data displayed in Figure 
25 1. 

Table 1 Anti-tumour a ctivity of ZD6126 and cisplatin in CaNT tumours - study 1 
Treatment Time to increase mean Mean growtfi delay (vs 

diameter by 3mni (days) control) - days 
Control 8.4,8.2,4.7,7.2.5.9 
Cisplatin alone 10.0,6.9,9.2,9.8 2.1 

ZD6126 alone 16.4.11.8,11.6.13.8 6.5 
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Cisplatin plus ZD6126 17.8,16.1,20.1,19.3,19.3 11.6 

The tumour growth delay caused by the combination of ZD6126 and cisplatin was 
significantly (Mann-Whitney U-test) greater than either cisplatin alone (P<0.01) or ZD6126 
alone (P<O.OS). The growth delay from the combination was greater than the sum of the 
growth delays from the individual treatments. 

5 

(ii^ Second Study 

ZD6126 alone was dosed on days 0, 4, 7 and 1 1 using a split dose regimen of ZD6126 

lOOmg/kg i.p., followed by a 2 hour int^al, followed by a further lOOmg/kg ZP6126 i.p.. 

Cisplatin alone was dosed at Smg/kg i.p on day 0 and day 7. 
10 The combination treatment consisted of : 

Days 0 and 7: ZD6126 lOOmg/kg i.p., followed by a 2 hour interval, followed by a further 

100mg/I% ZD6126 i.p.; cisplatin given 10 minutes before first ZD6126 dose. 

Days 3, 7 and 10: ZD6126 lOQmg^ i.p., followed by a 2 hour interval, followed by a 

further lOOmg/kg ZD6126 i.p.. 
15 The time for tumours to increase their geometric mean tumour diameter, measured in 3 

directions, by 3mm was calculated and is shown in Table 2 and tfie data displayed in Figure 

2. 

Table 2 > Anti->tumour activity of ZD6126 and cispla tin in CaNT tumours - Studv 2 

20 

Treatment Time to increase mean Mean growth delay(vs 



Control 



Cisplatin alone 



diameter by 3mm (days) 
8.4, 8.2, 4.7, 7.2, 5.9 
15.7, 13.4, 12.5, 16.9 



control) - days 



7.7 



ZD6126 alone 



16.4, 15,4, 17.8, 18.0, 16.5 
27.4, 24.3, 30.6, 26.7, 29.9 



9.9 



Cisplatin plus ZD6126 



20.9 
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The tumour growth delay caused by the combination of ZD6126 and cisplatin was 
significantly greater than either cisplatin alone (P<0.01) or ZD6126 alone ^<0.01). 
The growth delay from the combination was greater than the sum of the growth delays from 
the individual treatments. 

5 ■ ■ . " ■ ' 

b^ Calu 6 Tumour Mode! 

In a second tumour model, Calu 6, the advantage of combining ZD6I26 and cisplatin (cis- 

Platinum(II)Diammine Bichloride- Sigma P-4394) was confirmed. Athymic nude mice were 
10 implanted subcutaneously with 1 x 10* human Calu 6 tumour cells (obtained from American 

Type Culture Collection, 10801 University Boulevard, Manassas, VA 201 10-2209 Cat no. 

HTB-56) and tumours allowed to grow until Aey were q)proximately 9 mm in diameter. 

Groups of 10 tumour bearing mice were then treated as follows: 

ZD6126 alone was dosed 100 mg/kg i.p. on days 0, 1, 2, 3, 4. 
15 Cisplatin alone was dosed 4 mg/kg i.p. on day 0. 

In the combination arm cisplatin 4 mg/kg i.p. was dosed on day 0, and ZD6126 100 mg/kg 

i.p. was dosed on days 1, 2, 3, 4 and 5. The results are shown in Fig 3. 

The combination of cisplatin and ZD6126 gave a growth delay (time to reach 2 x starting 

volume) of 20.5 days compared to control tumours. This delay was significantiy (p<0.05 - 
20 Mann-Whitney U-test) longer than either ZD6126 alone (10.1 days) or cisplatin alone (6.0 

days). The growth delay from the combination was greater than the sum of the growth delays 

from the individual treatments. 

c) KHT Sarcoma Tumour Model 

25 In the murine KHT sarcoma model O^ingyun Li, B.S. et al. Int. J. Radiation Oncology Biol. 
Phys 42, 899-903, 1998) tumours were treated with eitiier lOmg/kg cisplatin i.p. alone or 10 
mg/kg cisplatin plus ZD6126 (10-lOOmg/kg i.p.), cisplatin giv«i 1 hour prior to ZD6126. 
The effects of the treatments on tumour cell survival was assessed 24 hours later by excising 
the tumour, disaggregating the cells and determining the number of colonies formed after 10- 

30 14 days. Surviving fraction compared to untreated cells was then determined. The results are 
shown in Fig 4. 
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Cisplatin alone resulted in approximately 98% cell killing (hatched area in Fig 4) and this 
effect was enhanced in a dose dependent fashion with ZD6126. 
The mean percent cell survival at 20, 50 and 100 mg/kg was 0.4, 0^01 1 and 0.0012% 
respectively and thus these doses enhanced cell kill over cisplatin alone by 5, 1 82 and 1667 
5 fold respectively. 

ZD6126 in Combination with Ionising Radiation 
aVCaNT Tumour Model 

The activity of combining ZP61 26 and radiation in the CaiNT tumour model was also 
10 investigated. Tumours were treated with either radiation alone (ISGy days 0 and 7), ZD61 26 
alone (single dose of ZD6126 125 mg/kg i.p. on days 0, 1, 2, 3, 4, 7, 8, 9, 10 and 1 1), or a 
combination of both (15Gy days 0 and 7, ZD6126 125 mg/kg i.p. on days 0, 1, 2, 3, 4. 7. 8, 9, 
10 and 1 1). On the days radiation and ZD6126 were administered together, radiation 
treatment was gjven 3 hours after ZD6126 administration. Radiation was administ^^ by 
15 placing the mice in lead boxes so that only tiie tumour bearing portion of the rear dorsum was 
exposed to a horizontal X-ray beam (Sheldon and Hill, BJC, 35, 795-808, 1997). Mice were 
irradiated with 240kV X-rays at a dose rate of 3.6Gy/min. 

The time for tumours to increase their geometric mean tumour diameter, measured in 3 
directions, by 3mm was calculated and is shown in Table 3 and the data displayed in Fig 5. 

20 

Table 3 Anti-tumour effects of 7 06126 and radiation in CaNT tumours 

Treatment Time to increase mean Mean growth delay(vs 

diameter by 3mm (days) control) - days 

Control 6.0,8.0,6.7,5.1,6.3,6.6, - 

5.1,6.4 

Radiation alone 47,3,53.0,31.5, 54.3,37.0 38.3 

ZD6126 alone 15.6,17.7,14.1,14.6,14.7 9.1 

Radiation and ZP6126 49.0,58.0,57.5,63.5,55.6 50.4 

The tumour growth delay caused by the combination of ZD6126 and radiation was 

significantly greater than either radiation alone (P<0.05) or ZD6126 alone (P<0.01). The 
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growth delay from the combination was greater than the sum of the growth delays from the 
individual treatments. 

b) KHT Sarcoma Tumour Nfodel 
5 The murine KHT sarcoma grown in C3H niice was also used to confirm the advantage of 
combining ZD6126 aiid radiation. Tumours were treated with either radiation alone (0, 5, 10, 
15 or 20 Gy single dose). ZD6126 lOOmg/kg i.p., or radiation followed 1 hour later by 
ZD6126 lOOmg/kg i.p.. The effects of either radiation alone, ZD6126 alone or the 
combination on tumour cell survival was assessed 24 hours later by excising the tumour, 
10 disaggregating the cells and detmnining the number ofcolonies formed after 10-14 

Surviving fraction compared to untreated cells was then determined. The results are shown in 
Figure 6. 

ZD6126 alone (100 mg/^g) killed approximately 97-98 % of the tumour cells and enhanced 
the level ofUimour killing at all 3 radiation doses tested. Combining ZD6126 with radiation 
15 doses of 5, 10 or 15Gy result in 100-200 fold enhancement in cell killing (ZI>6126 alone with 
no radiation enhanced cell killing by 40 fold over controls) - Table 4. 

Table 4 Aiiti-tumour effects of ZD6126 and radiation in KHT Sarcoma 

Radiation dose(Gy) % cell survival PlusZD6126 ZD6126 

% cell survival Enhancement 

0 100 2.5 40 

5 20 0.16 125 

10 1.5 0.015 100 

15 0.35 0.0016 219 

20 0.05 ND - 



ND = not determined 

20 
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ZD6126 in Combination with Paclitaxel 
5 a) FaDu Tumour Model 

In a third tumour model S x 10^ FaDu cells (human squamous cell carcinoma of the pharynx) 
were implanted onto the rear dorsum of 12-16 week old, female SCID mice. When the 
tumours had become established they were excised and cut into small tumour fra^ents 
approximately 1 mm^. These fragments were implanted subcutaneously into further SCID 
10 mice. Once these tumours had become established (approximately 6mm diameter) mice were 
treated with either a single dose of ZD6126 (12Smg^ i.p.) alone, a single dose of paclitaxel 
(Taxol - BMS) (1 5 or 30 mg/kg i.p.) alone or the combination of a single dose of paclitaxel 
(ISmg/kg i.p.) and ZD6126 (I2Smg/kg i.p ), paclitaxel being given IS minutes before 
ZD6126. 

15 The time for tumours to increase their geometric mean tumour diameter, measured in 3 
directions, by 3mm was calculated and is shown in Table 5 and the data displayed in Fig 7. 

Table 5 Aiiti-tumour ef fects of ZD6126 and Paclitaxel in FaDu tumours 

Treatmmt Time to increase mean Mean growth delay(vs 

diameter by 3mm (days) control) - days 

Control 6.0.5.0,5.0,5.4,5.8,7.0, - 

6.8,5.2,6.8 

Paclitaxel (15mg/kg) alone 11.2,10.8 5 1 

ZD6126 alone 8.9, 12.5, 12.0, 7.3 4.3 

Paclitaxel plus ZD61 26 22.4,19.6,18.1 14.1 



20 



The tumour growth delay caused by the combination of ZD6126 and paclitaxel was 
significantly greats tfian giving ZD6126 alone (P<0.05). The growth delay from the 
combination was greater than the sum of the growth delays from the individual treatments. 
CeU Surviviii Assay 
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Thie activity of ZD6I26 administered in split doses may be demonstrated by the following 
cell survival assay. 

In vivo cell survival was measured using an excision assay (D J Chaplin et al.. Anticancer 
Research 19: 189-196 (1999)). 
5 For each of the assays a) and b) below, the surviving fraction of tumour cells was determined 
as follows: 

Tumours were excised at about 18 hours after treatment, weighed and disaggregated for 1 
hour at 37 degrees Celsius in an enzyme cocktail containing Img/ml pronase, 0.5 mg/ml 
DNAase and 0.5 mg/ml collagenase. Haemocytometer counts of trypan blue-excluding cells 
10 were made and viable cells seeded in appropriate concentrations to yield about 50 

colonies/dish after in vitro incubation. Heavily irradiated feeder cells (V79 cells) were used 
at a concentration of 25,000/ml to support the growth of the surviving CaNT cells. The data 
were calculated as surviving fraction per gram of tumour. 

15 a) CaNT Tumour Model: Effect of Dosage Interval 

In the murine adenocarcinoma CaNT tumour model grown in female CBA mice (Hill, S.A et 
al, Int J. Cancer 63, 1 19-123, 1995) administering ZD6126 in divided doses resulted in an 
improved anti-tumour effect compared to ZD6126 administered as a single dose as measured 
by surviving fraction of tumour cells. See Figure 8. 

20 Methodology 
Single Dose 

ZD6126 was administered as a single dose of 200mg intra-peritoneally (i.p.) in salme with a 
small amount of 1% sodium carbonate added to aid the dissolution of ZD6126. 
IKvided Doses 

25 ZD6126 was dosed using a split dose regimen of lOOmg/kg ZD6126, followed by a time 
interval, followed by a furttier lOOmg/kg ZD6126; doses were given intraperitoneally (i.p.) in 
saline wifli a small amount of 1% sodium carbonate added to aid the dissolution of ZD6126. 
The time intervals used were 1, 2, 3, 4 and 6 hours. 

Surviving Enaction per gram of tumour was determined as described above and plotted as 
30 shown in Figure 8. 

Two doses of lOOmg/kg separated by 2, 3 or 4 hours were significantly more effective in this 
model than a single 200mg/kg dose. 
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b) CaNT Tumour Model: Effect of Dosage Interval and Split Dose Proportions 
In the murine adenocarcinoma CaNT tumour model grown in female CBA mice (Hill, S.A et 
al. Int. J. Cancer 63, 119-123, 1995) administering ZD6126 in divided doses 2 hours apart 
5 resulted in an improved anti-tumour effect, as measured by surviving tumour cell fraction, 
compared to ZD6126 administered as a single dose. This improved effect varied with the 
proportion of total dose giv^ in tiie first and second doses. See Figure 9. 
Methodology 
Single Dose 

10 ZD6126 was administered as a single dose of2()()mgintra-peritoneally(i.p.) in saline wiA 
small amount of 1% sodium cari>onate added to aid the dissolution of ZD6126. 
Divided Doses 

ZD6126 was dosed using split dose regimens of: 

i) 25mg/kg ZD6126, followed by a 2 hour interval, followed by a further 175mg/kg ZD6126; 
15 ii) 50mg/kg Zb6126, followed by a 2 hour interval, followed by a further ISOmg/1% ZD6I26; 

iii) lOQmg/kg ZD6126, followed by a 2 hour interval, followed by a further lOOmg/lc^ 
ZD6126; 

iv) 150mg/kg ZD6126, followed by a 2 hour interval, followed by a further SOmg/kg 
ZD6126; 

20 v) 175mg/kg ZD6126, followed by a 2 hour interval, followed by a further 25mg/kg ZD6126; 
All doses were given iiitraperitoneally (i.p.) in saline with a small amount of 1% sodium 
carbonate added to aid the dissolution of ZD6126. 

The anti-tumour effect, as measured by surviving fraction of tumour cells, was greater with 
25 divided doses ofZD6126tiian with a single dose of 200mg/kgZD6126. lliis greater effect 
was significant when divided doses of ZD6126 were administered according to i), iii) or iv) 
above. The best effect was seen with equal split doses, ie according to iii) above. 



30 
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CLABVtS 

1. UseofZP6126: 




or a phannaceutically acceptable salt thereof and one of: a platinum anti-tumour agent and a 
taxane, in the manufacture of a medicament for use in the production of a vascular damaging 
effect in a warm-blooded animal such as a human. 

10 2. UseofZb6126orapharmacaitically acceptable salt thereof in the manufacture of a 
medicament for use in the production of a vascular damaging effect in a warm-blooded 
animal such as a human which is being treated with ionising radiation. 

3. UseofZD6126orapharmaceutically acceptable salt thereof in the manufacture of a 
15 medicament for use when administered in divided doses in the production of a vascular 

damaging effect in a warm-blooded animal such as a human which is being treated with 
ionising radiation. 

4. A pharmaceutical composition which comprises ZD6126 or a pharmaceutically 
20 acceptable salt thereof, and a platinum anti-tumour agent in association with a 

phannaceutically acceptable excipient or carrier. 

5. A pharmacwtical composition which comprises ZD6126 or a pharmaceutically 
acceptable salt thereof, and a taxane in association with a pharmacwtically acceptable 

25 excipient or carrier. 
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6, A combination product comprising ZD6126 or a pharmaceutically acceptable salt 
thereof and a platinum anti-tumour agent, for use in a method of treatment of a human or 
animal body by therapy. 

5 7. A combination product comprising ZD6126 or a pharmaceutically acceptable salt 
thereof and a taxane, for use in a method of treatment of a human or animal body by therapy. 

8. A combination product comprising two or more fractions of doses of ZD6126 or a 
pharmaceutically acceptable salt thereof, which together add up to a total daily dose, for 

10 administration in divided doses, and one of: a platinum anti-tumour agent and a taxane, for 
use in a method of treatment of a human or animal body by therapy. 

9. A kit comprising ZD6126 or a pharmaceutically acceptable salt thereof, and one of: a 
platinum anti-tumour agent and a taxane. 

15 

10. A kit comprising two or more fractions of doses ofZD61 26 or a pharmaceutically 
acceptable salt thereof, which together add up to a total daily dose, for administration in 
divided doses, and one of: a platinum anti-tumour agent and a taxane. 

20 11. A method for the production of a vascular damaging effect in a warm-blooded animal 
such as a human, which comprises administering to said animal an effective amount of 
ZD6126 or a pharmaceutically acceptable salt thereof, before, after or simultaneously with an 
effective amount of one of the following therapies: 
i) ionising radiation; 
25 ii) a platinum anti-tumour agent; and 

iii) a taxane. 



30 
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12. A method for the production of a vascular damaging effect in a warm -blooded animal 
such as a human, which comprises administering to said animal an effective amount of 
ZD6126 or a pharmaceutically acceptable salt thereof, in divided doses, before, after or 
5 simultaneously with an effective amount of one of the following therapies: 

i) ionising radiation; 

ii) a platinum anti^tumour agent; and 

iii) a taxane. 

10 
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Hatched box is the tumour cell kill achieved with lOmg/kg cisplatin alone. 
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KHT Sarcoma - ZD6 126+ Radiation 
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Radiation plus ZD6126 line represents the mean of 3 separate experiments. 



Figure 6 
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